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Description 

BACKGROUND OF THE INVENTION 

5 This invention relates to new pyrimidine compounds which are useful as antiozonants for rubber, 
processes for their manufacture, and to their use in inhibiting the deteriorating effect of ozone on 
unsaturated polymers. 

The novel compounds of the invention may also be useful as stabilizers in lubricating oils and greases 
and natural or synthetic fats and oils. Thermoplastic polymers may also be stabilized against thermal and 

w oxidative degradation and viscosity breakdown during processing. 

It is well known that ozone causes surface cracking of conventional highly unsaturated rubber 
vulcanizates when the rubber is placed under strain in an ozone environment. The most severe deterioration 
occurs when a small number of cracks are formed which grow rapidly into deep, disruptive fissures. These 
ozone cracks seriously shorten the serviceable life of the article. 

75 The rubber articles which may achieve lower service lives through the use of the novel compounds of 
the invention include hoses, belts, airsprings, sheeting, seals, gaskets, mounts, bridge pads and other 
mechanical goods. 

Chemical antiozonants have been developed which retard the formation of the ozone cracks occurring 
under static and dynamic conditions. Examples of antiozonants in common use include the substituted 

20 paraphenylenediamine class of compounds. 

The use of the well known paraphenylenediamine materials has improved ozone protection under both 
static and dynamic conditions, however, even the best of the class just described have a very strong 
tendency to both stain and discolor. The term "stain" or "staining" is herein used to describe the 
characteristic of a material to diffuse through a polymeric substrate and discolor the adjacent surface. This 

25 diffusion staining is highly objectionable in most light colored rubber articles. In tires, which is the largest 
application in which the ozone protection is required, the tendency to diffusion staining of the aforemen- 
tioned paraphenylenediamine materials is objectionable particularly in white sidewall type tires. Even in non- 
white sidewall types tires, the tendency of the materials to diffuse to the surface of the tire sidewall can be 
objectionable in that a brown, dull surface is created on the tire sidewall. This is aesthetically objectionable 

30 in that it detracts from the general jet black, smooth appearance of a new tire. It is obvious that in a white 
sidewall tire, the migration of the brown discoloring material to the surface of the white sidewall is highly 
objectionable and generally difficult to remove during cleaning of the tire surface. 

An object of this invention is to provide an antiozonant material which is highly effective in protecting a 
highly unsaturated polymer substrate from ozone attack. A further object is to provide ozone protection in a 

35 static condition at very low levels and to protect the rubber article during extended aging conditions against 
ozone attack. Yet another object is to produce a compound which does slowly diffuse and does not produce 
an objectionable brown bloom. 

The novel arylenediamine substituted pyrimidine compounds of the invention have provided exceptional 
long term ozone protection under static conditions. An advantage of the substituted pyrimidine compounds 

40 is that it produces a substantially non-staining antiozonant of high molecular weight. A further advantage is 
that it slowly blooms to the surface of the rubber article. A further advantage is that the pyrimidine 
compounds of the invention provide outstanding dynamic protection without the use of waxes preferably by 
blending said pyrimidine compounds with other known antiozonants and antioxidants. 

45 BRIEF DESCRIPTION OF THE INVENTION 

The object and advantages of the invention may be obtained using a compound of the general formula: 
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in which 
Xis 



5 



10 




75 

R 1 is hydrogen, 

C1-C11 alky!, 
C3-C6 cycloalkyl, 
phenyl or 

20 phenyl substituted with C1-C4. alkyl or phenyl; 

R 2 is C1-C11 alkyl, 

C3-C6 cycloalkyl or 



25 



30 




35 R 3 is hydrogen, 
phenyl or 

C1-C11 alkyl when R 1 is hydrogen; 
R 4 is hydrogen or 

Ci-C 8 alkyl; 

40 R 5 is hydrogen or 

Ci-Ca alkyl; 
R 6 is hydrogen, 

C1 -C1 1 alkyl or 
C1-C4 alkoxy 

45 Y is X, hydrogen, C1-C4 alkyl, -SH, SR 7 , -OH, OR 7 , 



50 



55 



3 



EP 0 363 002 B1 




r 11 is C2-C10 linear alky I; 

C5-C10 cycloalkyl or 

C7-C9 phenylalkyl; 
m is 2-6 

The novel compounds of the present invention may be prepared by a process comprising: 

reacting an N-substituted-p-phenylenediamine with a tri-halopyrimidine in a solvent to form a reaction 
mixture including a 2 > 4,6-tris(N-substituted-p-phenylenediamino)-pyrimidine trihydrohalide; and 

neutralizing said 2,4,6-tris(N-substituted-p-phenylenediamino)-pyrimidine trihydrohalide with a base to 
form a 2,4,6-tris(N-substituted-p-phenylenediamino) pyrimidine. 

Unsaturated polymers may be stabilized against ozone degradation by incorporation therein of an 
effective amount the novel compounds of structure (I). 

DETAILED DESCRIPTION OF THE INVENTION 



Referring now to structure (I), the preferred compositions are those in which X, Y and Z are N- 
substituted linear or branched C 3 -C 18 alkyl-p-phenylenediamine groups. The alkyl groups more preferred 
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20 



are those with a secondary carbon in the alpha position to the nitrogen. In this configuration the antiozonant 
a ti t of he compound is believed to be enhanced. Therefore, the more preferred alky, groups are 
inched chains which provide an alkyl substituent which is in accordance with this configuration The 
IZZ TcX alkyl substituted cycloalkyis provide such a a.pha carbon configurat.on as we T e 
structure of formula I which is most preferred at this time are compounds ,n which R* .s a C 6 -C 8 branched 
chain alkyl group. Examples of some preferred chemicals of the present invention are: nariiaminn , 

ovrimidine; ■ 2,4,6-tris(N-cyclohexyl-p-phenylenediamino)pynm.d.ne; 2l4 :^ tr,s( ,f et ^ i 

Dhenvlenediaminojpyrimidine; 2,4,6-tris(N-1,3-dimethylbutyl-p-phenylenediamino)pyrim,d.ne; 2,4,6-tr.s N-1 - 
Sh^ The most preferred materia ' 2- 4 .6-tris(N-1.4.dimethyl P ent y l- P . 

^tS^^- can by synthesized advantageously by the following general method. 
Although the reagents may be added in different order, the preferred method is as follows: 

In the case of the 2,4,6-tris(N-substituted-p-phenylenediamino)pyrimidines, three plus moles of the N- 
substituted-p-phenylenediamine, which is prepared by methods known to those familiar with the art, in a 
suitable solvent such as isobutanol, are reacted with a molar equivalent of 2,4,6-tr.halogenopyr.m,d,ne at 
10-30 -C with appropriate cooling. The reaction mixture is then heated to reflux in order to comp ete the 
displacement of the halogen atoms. After 3-40 hours at reflux the formation of the 2.4,6-tr,s(N-subst,tuted-p- 
phenylene-diamino)pyrimidine trihydrochloride is complete. ^i^h 
The process is unique in that the basicity of the substituted-p-phenylenediam,ne allows the displaced 
halogen atom of the halogenopyrimidine to form the hydrohalide directly thereby enabling isolation of the 

trihalide and effecting a purification step. 

The tris-hydrochloride may be removed by filtration, then reslurried in a suitable water miscible solvent 
neutralized with aqueous base such as sodium hydroxide, and crystallized from the aqueous solvent 

mixture^ ^ N . substituted .p.p he nylenediamine is sufficiently pure, or a less pure product is accept- 
able, isolation of the tris-hydrochloride is not necessary, and the reaction mixture can be neutralized and the 
product crystallized and isolated by filtration. 

The 2 4-bis(N-substituted-p-phenylenediamino)-6-substituted pyrimidines are synthesized in a like man- 
so ner, except two plus moles of the N-substituted-p-phenylene-diamine are reacted with a molar equivalent of 
2 4-di-halogeno-6-substituted pyrimidine. 

Temperature control of the reaction is of some importance. It is preferred that the first stage of the 
reaction take place at or below 30 -C and that the second stage take place at least 30 «C above the first 
stage. Selection of the optimal temperatures are, of course, dependent upon the identity of the p- 

35 phenylenediamine and solvent which is chosen. 

Preferred solvents are alcohols although any suitable solvent may be utilized. The term solvent is meant 
to include an excess of the N-substituted-p-phenylenediamine which may serve to solvate the reaction 
product and allow subsequent isolation. 

It is noted here that any use of the term "alkyl", in the context of a starting material (i.e., N-alkyl-p- 
40 phenylenediamine) or the final substituted pyrimidine compounds of this invention, is deemed to include 
cycloalkyl and alkyl substituted cycloalkyl structures as well. 

The compounds of the invention are most advantageously utilized as antiozonants to protect highly 
unsaturated polymers such as natural or synthetic elastomers. Representative of the highly unsaturated 
polymers which may be employed in the practice of this invention are diene elastomers. Such elastomers 
45 will typically possess an iodine number of between about 100 and about 250, although highly unsaturated 
rubbers having a higher or a lower (i.e., of 50-100) iodine number may also be employed. Illustrative of the 
diene elastomers which may be utilized are polymers based on conjugated dienes such as 1 ,3-butadiene; 
2-methyl-1 3-butadiene; 1 ,3-pentadiene; 2,3-dimethyl-1 ,3-butadiene; and the like, as well as copolymers of 
such conjugated dienes with monomers such as styrene, alpha-methylstyrene, acrylon.tr.le 
50 methacrylonitrile, methyl acrylate, ethyl acrylate, methyl methacrylate, ethyl methacrylate, vinyl acetate and 
the like Preferred highly unsaturated rubbers include natural rubber, cis-polyisoprene, polybutadiene, poly- 
(styrenebutadiene), polychloroprene and poly(acrylonitrilebutadiene). Moreover, mixtures of two or more 
highly unsaturated rubbers may be employed. Also, mixtures of the highly unsaturated rubbers with 
elastomers having lesser unsaturation such as EPDM, EPR, butyl or halogenated butyl rubbers are also 
55 within the contemplation of the invention. 

These lesser unsaturation polymers generally have iodine numbers below 100 and preferably between 
about 10 and 100. The most preferred range is between 20 and 40. The most preferred lesser unsaturated 
polymers are the ethylene/propylene/diene terpolymers (EPDM) utilizing non-conjugated dienes such as 
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of the total elastomers. combination with other antiozonants and/or with 

N'TrJ^ N-phenyl-N'-cyclohexyi-p-phenylenediamine; m,xed d.aryhp- 

n!ln^ N,N'-dibeta-naphthyl-p-phenylenediamine; N,N-bis- 

, 14dteh^ 

' TV in n,h L Li« nfldiamine- N-ohenyl-N'-p-toluenesulfonyl-p-phenylenediam.ne; N-phenyl-N -alkyl-p- 

T V P f 1^6 * nd nickel dibut V' dithiocarbamate. 

Ph 7 Ze^ in combination with the novo, pyridine compounds of the 

• J" r of ^aS^SrS-ine Closed in copending U.S applicajon 

' m^TdSTieiSl. 163.9 P 24 are preferred materials for blending with the compounds of th.s 

"l^oZ^ZC™^ tor example, vulcanizing agents, accelerators, activators riders, 

ahn , 1fl oarts bv weioht per hundred parts by weight of rubber hydrocarbon (hereinafter PHR). For these 
1 Z nl is assumed to be a natural or synthetic rubber. A more preferred addition level .s 
^l££e££ Z most preLL .eve, is from about 2 to about 4 PHR. When the pyrimidine 

B ™,nl of the invention are used in combination with other antiozonants such as the para- 
S^^nTcJTli-.. they may be added in a blend which totals to the ranges set forth 
aoov Th" compounds of the invention may be blended with the other antiozonants at ratios ranging from 
1 3 oVl. More preferred is a ratio range of 2:3 to 3:2. These ratios are meant to md.ca e the , percentages 
are 4*60 to 60:40 where in all cases the pyrimidine compounds of the invention « J^™ 6 ^ 

J0 each ratio. It should be noted that in certain applications and with certain other antiozonants the PHR 
ranoes of antiozonant listed above may be varied in order to obtain the optimal protection. Reasonable 
ZZ£Z£Z£t» undertaken in order to optimize the ratios and overall levels of the blend when the 
pySne compounds of the invention are blended with other conventional antioxidants and ar, ™nK, 
The novel pyrimidine compounds of the invention may be synthesized by a suitaWe synthes s route^ 

35 The foZng synthesis examples are provided to illustrate a currently preferred method of manufacturing 
certain of the class of pyrimidine compounds of the invention. 

SYNTHESIS EXAMPLES 

40 EXAMPLE 1 

Preparation of 2,4,6-tris(N-1 ,4-dimethylpentvl-p-phenylene diamino)pyrimidine. 

In a one liter, four necked, round-bottomed flask equipped with a thermometer, a mechanical stirrer, and 
45 a condenser was placed a solution of 68 grams (0.33 mole) of 4-amino-N-(1 ,4-dimethylpentyl)an,hne m 200 
m o S^oT The temperature of the solution was adjusted to 30-C and 18.4 grams (M0 mole) o 
2 46 1 i-chloropyrimidine was added over 1/4 hour period as the reaction temperature rose to 45'C The 
^ 2 was refluxed for 40 hours. The reaction was followed by high performance liquid 
ZZwZv (HPLC) by observing the disappearance of the starting amine and the convers^n of the 
50 intermediate mono- and bis-substituted compounds to the final tris-substituted ^"^^J* 
60-C. 120 grams (0.30 mole) of 10 percent sodium hydroxide solution was added dropw.se ov « 1* J™ 
period The water ayer was removed and discarded. The isobutanol layer was extracted with 100 ml. of 
wa eV Th ' compound precipitated upon cooling and was isolated by filtration and washed with 
rsobutanol Th product was taken up in toluene, extracted with water, and reprecipitated by add.ng an 
55 equal Sme of'hexane. It melted at 138-141 'C. The yield was 69.4 percent. The infrared spectrum was 
Zs sten wUh the structure. Relative area HPLC analysis of the product showed it to be 94.7 percent pure. 
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EXAMPLE 2 

Preparation of 2,4,6-t »«'"-i . mft thvlheotvl-p-phenylenediamino)pyrimidine 
. The procedure of Examp. 1 was repeat* .except on ^XT^Tl^^ 

pure. 
10 EXAMPLE 3 

Proration of 2A6-tris(N-isoproPvl-P-Phenyle ne-diamino)pyrimidine. 
,n a one .iter, four-necked, round-bottomed flask equipped wrt| , a 
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40 



45 
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conlr: d a Z ^Z^Zs"^^ of 75 grams (0,0 mo.e) '^^^^ 
an me I ^300 m. of TsobuLo.. The temperature of the solution was adjusted to 10-C and 23 gram (0.125 
mo esVof 2 4 6-trichloropyrimidine was added over 1/2 hour period keeping the temperature at 10 a The 
Son mixture was refluxed for 20 hours. The reaction was followed by HPLC by observing he 
^Z^l^Z of the starting, amine, and the conversion of the intermediate mono- and b,s-subst.tuted 
Sounds to the final SsubsZd product. The reaction mixture was cooled to 10-C and poured into 
500 ml o? a etonl £ ll e frihydrochlol of the title compound precipitated and was removed by filtrat,on. 
TheXroctSe was charged back to the reaction flask, and 375 ml. of a 10 percent aqueous 
teooropano solution was added The temperature of the solution adjusted to 60 -C and 60 grams (0.375 
Z P of 25 percent sodium hydroxide solution was added. Upon cooling to 10-C. the ^compound 
recioitated and was isolated by filtration. It melted at 210-212'C. The yield was 64.1 percent The infrared 
speXm wa^ Stent with the structure. Re,ative area HPLC analysis of the product showed ,t to be 92.1 
percent pure. 

EXAMPLE 4 

Preparation of 2,4,6-tris(N-phenyl-p-pheny lenediamino) pyrimidine 

The procedure of Example 3 was repeated except on a 0.15 molar scale with 4-amino-N-(phenyl)aniline 
used o produce the title compound m.p. 198-202-C. The yield was 53.2 percent. The infrared spectrum 
was Consistent with the structure. Relative area HPLC analysis of the product showed it to be 90.5 percent 
pure. 

EXAMPLE 5 

Preparation of 2.4,6-tris(N-2,6-dimethylheptyl-p-phenylenediamino)pyrimid ine. 

In a one liter four-necked, round-bottomed flask equipped with a thermometer a ' mechanical stirrer and 
a condenser was placed a solution of 84.2 grams (0.36 mole) of 4-amino-N-(2,6-d,methylheptyl)an.hne m 
20^ tsobSno.. The temperature of the solution was adjusted to 20'C and 18.4 grams (0 10 moe) of 
2 4 6 trichloropyrimidine was added over 1/2 hour period at 20 -C. The reaction mixture was refluxe I for 1 8 
hours. The reaction was followed by HPLC by observing the disappearance o the starting amine and the 
conversion of the intermediate mono- and bis-substituted compounds to the final tns-s ubstituted product 
After cooling to 60'C 120 grams (0.30 mole) of 10 percent sodium hydroxide solution was added The 
water layer was removed and discarded. The title compound precipitated upon cooling with the addition of 
wae and wl isolated by filtration, m.p. 123-126'C. The yield was 72.2 percent The infrared spectrum 
w?s consistent with the structure. Relative area HPLC analysis of the product showed it to be 92.1 percent 
pure. 
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EXAMPLE 6 



Preparation of 2.4 bis(N-isopropvl-p-phenylen^ iaminore-methylpyrimidine. 

in a one liter, four-necked, round-bottomed flask equipped with a thermometer, a mMM stirrer, and 
a condenser was placed a solution of 75 grams (0.50 mole) of 4-amino-N-( lS opropyl)an.hne m 250 mL of 
fsopropano! The temperature of the solution was adjusted to 20 -C and 31.6 grams (0.20 mole) of 2.4- 

60 C and 32 qrams (0.40 mole) of 50% sodium hydroxide solution was added. After st.mng at 60 C for 1 
,s lr period the wa e layer J amoved. The title compound was precipitated at 50' C by the drop-wise 
add tion of water and was removed by filtration. It melted at 168-170 -C. The yield was 79.7 percent The 
SSS spectrum was consistent with the structure. Relative area HPLC analyse of the product showed ,t to 
be 93.2 percent pure. 

20 EXAMPLE 7 

Preparation of 2,4-bis(N-sec-butyl-p-phenvlenediamino) 6- methylpyrimidine. 

The procedure of Example 6 was repeated except 4-amino-N-(sec-butyl)aniline was used to produce 
25 the title compound, m.p. 139-141 -C. The yield was 87.3 percent. The infrared spectrum was consent w,th 
the structure. Relative area HPLC analysis of the product showed it to be 95.2 percent. 
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Preparation of 2.4,6-tris(N-1 ,4-dimethylpentyl-2- methyl-p-phenylenediamino)pyrimidine. 

In a one liter, four-necked, round-bottomed flask equipped with a thermometer, * ™chanica> 
a condenser was placed a solution of 176 grams (0.80 mole) of 4 "~ N ;< 1 ^ 
methy.aniline in 500 ml. of isopropanol. The temperature of the solution ££™ 
grams (0.20 mole) of 2,4,6-tri-chloropyrimidine was added over 1/4 hour 

mixture was held for one hour at 25 -C. then refluxed for 40 hours. The reacfon was followed by HPLC by 
oClingThe disappearance of the starting amine, and the conversion of the intermed,ate mono- and bis- 
subsm ted compounds to the final tris-substituted product. After cooling to 60 "C 120 grams (0.60 mole) of 
20 peZt sodium hydroxide solution was added dropwise over 1/2 hour period. The water layer was 
removed and discarded. The isopropanol layer was extracted with 100 ml. of water The .sopropanol 
oSn was stripped. The residue was crystallized in hexane. The title compound ™^»™»»; 
mp 83-85 -C. The yield was 70.8 percent. The infrared spectrum was consistent with the structure. 
Relative area HPLC analysis of the product showed it to be 93.2 percent pure. 

45 EXAMPLE 9 

Preparation of 2,4-bis(N-1 ,4-dimethylpentyl-p-phenylenedi amino^6-methvlpyrimidine. 

In a one liter, three-necked, round-bottom flask equipped with a thermometer, a mechanical stirrer and 
a condenser was placed a solution of 105 grams )0.51 mole) of 4-amino-N-(1 ,4-d.methylpentyl)an.line in 
400 ml of tsopropanol. The temperature of the solution was adjusted to 20 'C and 40.75 grams (0^25 mole 
of 2,T-dichloro-6 -methylpyrimidine was added over 1/2 hour period at 20-25 'C. The reactor , modurj > wa 
refluxed for 6 hours. The reaction was followed by HPLC by observing the disappearance of the s art ^g 
amine and the conversion of the intermediate mono-substituted compound to the Wb,s-s**e 
product. The dihydrochloride of the title compound precipitated and was removed by filtration. A slurry of 
35 grams (0.06 mole) of the dihydrochloride in 200 ml. of toluene was neutralized with a 30 percen sodium 
hydroxide solution at 55-60 -C. The water layer was removed, and the toluene layer extracted wrth water 
The toluene layer was stripped to dryness and recrystallized from isopropanol to give the trtle compound 
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mp 83-85'C. The yield was 55.8 percent. The infrared spectrum was consistent with the structure. 
Relative area HPLC analysis of the product showed it to be 94.7 percent pure. 

TABLE I 



70 



75 



20 



DYNAMIC OZONE TESTING Continuing Flexing (Re 


>sults in Kil 


ocycles) 


EXAMPLE NO. 


10 


11 


12 


13 


14 


ANTIOZONANT 
Unaged 


blank 


Ex.1 


Ex.2 


Ex.3 


Ex.4 


OK 
WS 

VS 
S 
C 


529 

3041 
4308 


1513 

4308 

6324 
* 


1513 
3041 
4479 
5330 


1513 
4308 
4479 
5330 


529 

3041 
4308 


OK = no cracks 

WS = very, very slight cracks 

VS = very slight cracks 

S = slight cracks 

C = cracked 



' Test ongoing 
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ANTIOZONANT UTILITY EXAMPLES 10-19 

The N-substituted arylenediamino pyrimidine compounds of the invention function as outstanding 
■J^TSL polymers with no migratory staining tendency evident at this t,me The following 
rxamp.es demonstrate their utility in a variety of ozone and color stability test regimes. All tests rite the 
p^SeJ in vulcanized rubber compounds as are typical in the industry. The fol.ow.ng test formu.at.on .s 
a typical rubber compound. 

TEST FORMULATION 
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Parts by Weight 


Natural Rubber (SMR5CV) 


50.0 


Polybutadiene (cis 1 ,4 BR) 


50.0 


Carbon Black (N-326) 


50.0 


Zinc Oxide 


3.0 


Microcrystalline Wax 


1.5 


Stearic Acid 


1.0 


Aromatic Oil 


5.0 


Benzothiazole Sulfenamide 


1.0 


Sulfur 


2.0 


Antiozonant ■ Variable 


Variable 



The foregoing test formulation was used for all test samples unless otherwise noted. The formulation is 
an approximation o, a typical tire sidewa.l compound. The identity and level of the anfozonant are the 
variables to be evaluated in the subsequent examples. 

The test formulation was utilized to make uncured test sheets by preb.end.ng the natural rubber and 
polybutadiene. Once blending was accomplished, all other ingredients except the sulfur and 
sulfonamide were added to form a nonproductive compound and in a "•^^T^J^ 1 ^ 
ingredients were added. Tests sheets for the subsequent testang were cured in a platen press between 
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10 



15 



20 



25 



30 



h eated p,tes for a «me sufficient to achieve U cure. For the %^£^^^ZZ 
60 -C was normaliy utilized. The exact sample «i*Q«-«nj-J to ^^J^, test metho ds and 

r:^^ ~ information 

weathering. One of the most dHHcut appl^ons ,s on under which tires 

ozone bearing atmosphere for an r^*^JTj££ZZ described in Table I and il nor are 
operate are not well duplicated by erther ^^J^J^J^t^q. In an effort to simulate a 
they well duplicated using dynamic test procedures ^^^Z^%J ng sche me, samples are 
typical tire surface condition ^^^^"^^^^ ^ environmental conditions as 

isassE £ » r — » » — d - *• 

FATIGUE FLFXING - EXAMPLES 15-19 

cole. During par, of » cy* the «n » rel»«d»a ^^-u ° re or 1. «s. ^cimen. 

is missing the key component of the invention. 

TABLE II 



35 



40 



FATIGUE FLEXING (Results in Kilocycle 


s) 




EXAMPLE NO. 


15 


16 


17 


18 


19 


ANTIOZONANT 


blank 


Ex. 1 


Ex.2 


Ex.3 


Ex.4 


Unaged 


ASTM-D-4482-85 Cam 14 
Cured 18 min. at 302 F. 
Kilocycles 


29.9 


I 49.1 


I 37.5 


59.9 


43.2 



45 

NON-STAINING CHA P^TFRISTICS - EXAMPLES 20-24 

Samples specimens were PJJJ^Jf ~ — Z^T^S^ 

Method C. The Method C judges has been placed 

discoloration that occurs from the substrate material througn awn «i 

on the test sampie. The test formulate ^^\^J^T^er of white lacquer in 
55 utilized. Once the test specimen was mixed and cured. SOU rce in a suitable 

accordance with the ^H.SE 2^£r ~ apparatus was utilized to 

S£££M£SS -^oroHhe white lacguer during the four-hour exposure to the sun 
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by the standard difference letters a, b, and L. S.nce the „ t0 100 with a 0 value 

four hours of exposure. 

TABLE III 



10 



15 



20 



HUNTER "L" COLOR RESULTS 



EXAMPLE NO. 


20 


21 


22 


23 


24 


ANTIOZONANT 


blank 


Ex.1 


Ex.2 


Ex.3 


Ex.4 




87.50 


87.08 


86.88 


86.58 


84.86 
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The results shown above ™^£?Z^^^£Z5* 

color values of 87.50, 87.08, 86.88 and J^^^ are shown to have minimal diffusion 

the blank of Example 20. Thus, the compounds of the mvenfor ^ a q{ ^ 

staining which is an extremely %£^ JS££> normal accompanying problems of 

ST ^^0^ "of materials could b e described as non-staining 

^compounds of the invention may be used to 

tne prior art in b.ends to enhance ^ \^ltlZZ^ mayalso function 

invention have been described herem only « ^onants A» clear t ag ^ as ozone 

ssrs - ch ,ower per hundred 

P par?o rubber hydrocarbon than when '^^^^^m can be most advantageously 
The 2,4.6-tns(N-substituted- P - P heny.e^ » Qf ^ , re . Tnese 

used in a tire as a component of any or all ^^7°* ^^.^ vehicle tire which also 
include the tread, sidewall and carcass portons of ^^JSS topically contain more than one 
SseZ ^pJ^.riSr^^ £ o Z one degratio, as we,, as 
oxidative attack. conventional and well known. These 

blending the pynmidme compounds of he jnvemon i w Antioxidants and Antiozonants, 

phenolics, amines, etc. function as ant.ox.dante. The Index rtwwe as 
3rd Edition pub.ished by The Goodyear T.re and Rubber Company s s mate dasses Qf 

ma terials having antioxidant properties, ^™ ary.-substituted 
such antioxidant materials are stencally h.ndered P" en0 '^' ^^on products of a diarylamine and 
diphenylamines. aralkyl-substituted «h«Q^ JjpWh y lam m * ^ ^ 

a ketone, mono-phenols, bisphenols . PohJ^JJ J^S^Jm- levels of addition (PHR) for the 
rrrJ^^^ and may vary widely depending 
upon the end use application. without departing from principles 

scope of the protection afforded the invention. 



11 



EP 0 363 002 B1 



Claims 

1. a compound of the formula (I): 



JO 




(1) 



15 in which 
Xis 



20 



25 




30 



35 



R 1 is 



R 2 is 



40 



hydrogen, 
C1-C11 alkyl, 
C 3 -Cs cycloalkyl, 

pjenyl substituted with Ci-ft alkyl or phenyl; 
C1-C11 a>kyl, 
C 3 -Cg cycloalkyl or 




45 



50 



55 



R 3 is 



R* is 
R 5 is 
R 6 is 

Yis 



hydrogen, 
phenyl or 

C1-C11 alkyl when R 1 is hydrogen; 

hydrogen or C1 -Cs alkyl; 

hydrogen or C1 -Cs alkyl; 

hydrogen, Ci-Cn alkyl or 

C1-C4 alkoxy , „ 7 

x' hydrogen, Ci-C« alkyl, -SH, SR 7 , -OH, OR 7 



12 



EP 0 363 002 B1 




R7 j s C1-C12; 

R8 js C1-C11; 

R9 and R 10 areCi-C* alkyl 

7 = X or Y or 




R ii i S C2-C10 linear alkyl; 

C5-C10 cycloalkyl or 
C7-C9 phenylalkyl; 

m ic 2-6 



artMegr*** amount ol 0 compound of Structure (I). 

„ — ^ - —Err* ~ d 

amount of a compound as claimed in clam 1 of Structure 

A process of forming a 2,,-trls <™°^^^ ^ 
an P N-substituted-p-pheny«enediamine w,th a tr, a ' 0 ^ and 

triMr0halide ^ 3 ^ 

to form TS 6 ?tris(N-substituted-p-pheny.enediamino) pynm.dme. 
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5. A 2,4,6-tris (N-alkyl para-phenylene diamino)pyrimidine. 
Patentanspruche 
5 1. Verbindung der Formel (I): 

X 

w 



15 




(I) 



worin X: 



20 



25 




30 



35 



40 



Rt WaLrstoff, ein Alkyl mit Ci bis Cii, ein Cycloalkyl nut C 3 bis C e , Phenyl Oder ein mit Alkyl mit & 

bis C* Oder Phenyl substituiertes Phenyl darstellt, 

R 2 ein Alkyl mit Ci bis Cu, ein Cycloalkyl mit C 3 bis C 6 oder 




45 



50 



darstellt 

R3 Wasserstoff, Phenyl oder ein Alkyl mit Ci bis Cn , wenn R 1 Wasserstoff ist, darstellt, 
R* Wasserstoff oder ein Alkyl mit Ci bis C 8 darstellt, 
R 5 Wasserstoff oder ein Alkyl mit Ci bis C 8 darstellt, 

Re Wasserstoff, ein Alkyl mit Ci bis Cu oder ein Alkoxy mit Ci bis C 4 darstellt, 
Y = X, Wasserstoff, ein Alkyl mit Ci bis C 4 , -SH, -SR 7 , -OH, -OR 7 , CI, 



55 
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10 



15 



20 



25 



40 



■o-(d) ■ -°- 8 -* 8 ' - s - e -\ 




S R9 
10 



H 

. s -ct> - s - c y» k 



Oder -IJ-C J 
H 0 



darstellt, 

R 7 Ci bis C12 darstellt, 
Ft 8 Ci bis Ci 1 darstellt, 
30 R 9 und R 10 Alkyle mit Ci bis C darstellen, 
Z = X Oder Y Oder 



35 




45 Ri^iineares Alkyl mit C bis Co, ein Cycloalkyl mit ft bis Co Oder ein Phenylaiky. mit C bis ft 

darstellt und 
m 2 bis 6 ist. 

2 Abbaubestandige Zusammensetzung nach Anspruch 1 , die ein ungesattigtes Polymer und eine Menge 
50 ' der Verbindung mit Struktur (I), die geeignet ist, vor dem Abbau zu schutzen, umfaBt. 

3. Elastomerer Gegenstand. der ein ungesattigtes Polymer umfaBt, das in ******* eine Men 9 e der 
Verbindung nach Anspruch 1 der Struktur (I) enthSIt, die vor dem Abbau schutzt. 

, s 4 Verfahren zur Bildung eines 2,4,6-tris (N-substituierten p-phenylendiamino)pyrimidins, umfassend: 

5S 4. Ve ^e" zur rn.au g p . P henylendiamins mit einem Trihalogenpynm.din ,n emem 

LfisungsmiS^ur Bildung einer Reaktionsmischung. die ein 2,4,6-tris(N-substituiertes p-Pheny- 

lendiamino)pyrimidintrihydrohalogenid einschheBt, und 
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• Neutralisieren des 2,4,6-tris(N-substituierten p-Ph9nylendiamino)pyrimidintrihydrohalogenids mit 
einer Base zur Bildung eines 2,4 i 6-tris(N-substituierten p-Phenylenediamino)pyr.mid.ns. 

5. Ein 2,4,6-tris(N-alkyl-paraphenylenediamino)pyrimidin. 

Revendications 

1. Compost de la formule (I) : 



15 




(D 



20 



dans laquelle X est 



25 



30 



-N- 




— N-R 



R 1 est hydrogene, 
35 alkyle Ci -Ci 1 , 

cycloalkyle C3-C6, 
phenyle ou 

ph<§nyle substitud par alkyle C1 -C 4 ou phenyle ; 
R 2 est alkyle C1-C11, 
40 cycloalkyle C 3 -C 6 ou 



45 



50 




R 3 est hvdrog&ne, 
55 phenyle ou 

alkyle C1-C11 quand R 1 est hydrogene ; 
R* est hydrogene ou alkyle C1 -C 8 ; 
R 5 est hydrogene ou 
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alkyle Ci -C 8 ; 
R 6 est hydrogfcne, 
alkyle Ci -Ci 1 ou 
alcoxy Ci -C4 

Y est X, hydrogfcne, alkyle C1-C4, -SH, SR 7 , -OH, OR 7 , 



o s 




R 7 est C1-C12 ; 

R 8 est C1-C11 ; 

R 9 et R 10 sont alkyle C1-C4 ; 

Z = X ou Y ou : 



X 




R 3 



R 11 est alkyle linSaire C2-C10 ; 
cycloalkyle C5-C10 ou 
ph^nylalkyle C7-C9; 
m est 2-6. 
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2. Composition resistant a la degradation selon la revendication 1, comprenant un polymere insature et 
une quantite antidegradante d'un compose de la structure (I). 

3. Article elastomere comprenant un polymere insature od est incorporee une quantite antidegradante 
d'un compose selon la revendication 1 de la structure (I). 

4. Precede de formation d'une 2,4,6-tris (para-phenylenediamine N-substituee) pyrimidine comprenant : la 
reaction d'une p-phenylenediamine N-substituee avec une trihalopyrimidine dans un solvant pour 
former un melange reactionnel contenant un trihydrohalogenure de 2,4,6-tris(p-phenylenediamine N- 

substituee)-pyrimidine ; et . 

la neutralisation du trihydrohalogenure de 2,4,6-tris(p-phenylenediamine N-substituee)pyrimidine 
avec une base pour former une 2,4,6-tris(p-phenylenediamine N-substituee) pyrimidine. 

5. 2,4,6-tris(N-alkyl para-phenylenediamino) pyrimidine. 
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